Consumption and income in emerging market economies are significantly more volatile than in developed economies. I employ Mexico's ENIGH, a nationally representative household-level income and expenditure survey, from 1984 to 2006, to identify the sources of high aggregate consumption volatility using microeconomic data. Volatility decomposition reveals that a significant portion of emerging market fluctuations results from the large expenditure share devoted to consumption activities with a low cost of substitution between market and home provision, such as food expenditure. Combining household level data on nutrition and time use with this expenditure data, I demonstrate that actual consumption is much smoother than expenditure and that households accomplish this through substitution of own time for market time during shocks. These results hold both over idiosyncratic and aggregate shocks, as well as over anticipated and unanticipated declines in income among Mexican households. Using expenditure as our measure of consumption overlooks these facts, generating excessive levels of measured volatility and overstating differences in volatility across countries.
Section I: Introduction
Introduction
The analysis of income shocks is a fundamental concern in the study of economic development. Over the past 25 years, emerging market economies have experienced swings in aggregate consumption and income which dwarf those common in today's developed economies, both in terms of magnitude and in terms of frequency. These shocks are often large enough to force households to cut expenditure on basic necessities such as food and clothing, and on human capital investment through declines in education and healthcare spending. To date, emerging markets have not partaken in the aptly named "great moderation" of economic fluctuations which has recently characterized the world's most developed nations.
1 Using detailed microeconomic data from Mexico, this research proposes a new explanation for the high level of observed macroeconomic consumption volatility in emerging markets relative to that of developed economies.
Employing time-series, household-level data on expenditure, nutrition and time use, this study demonstrates that for many goods and services actual consumption is much smoother over time than observed consumption expenditure in emerging market economies. Specifically, I
show that in Mexico, nutritional intake is significantly smoother than food expenditure, and changes in expenditure on food and market services are at least partially compensated for through opposing changes in household members' time spent on these activities. Of course, the idea that marketization can lead to overestimation of the rate of economic growth is not new. Deaton (2003) describes how, during periods of expansion, households shift resources from informal to formal market activities, leading to a greater share of economic behavior being captured by measures of consumption expenditure. To my knowledge, this line of reasoning has not yet been extended to explain overestimation of aggregate volatility. I argue that Mexico is in the process marketization, and that this indeed leads to higher measured expenditure during periods of growth. Additionally, I present evidence that during downturns there are substantial falls in measured consumption due in large part to substitution away from the market sector, leading consumption expenditure to understate true consumption during crisis. Together, these forces combine to exaggerate overall consumption volatility as measured by expenditure. Differences in the typical consumption bundle between emerging market and developed economies -or, stated differently, differences in the level of marketization between these economies -exaggerates relative volatility, and has far reaching implications for cross-country comparisons.
This argument follows from the decomposition and detailed analysis of sources of macroeconomic volatility using household-level survey data from Mexico over the period 1984 to
2006. Mexico is an ideal setting for an examination of fluctuations, having endured consumption volatility two and half times greater than that of the developed country average over the last two decades. 2 I first break down the sources of measured aggregate consumption volatility. Then, to explore differences between measured expenditure and actual consumption, household expenditure data is coupled with information on the nutritional composition of foods purchased, as well as data on household members' time use.
My analysis begins with the decomposition of fluctuations in household expenditure over time, in order to identify the specific sources of observed volatility. Durable goods are frequently cited as an important factor driving consumption volatility in developed nations (Cecchetti et al., 2006) . Surprisingly, while spending on durable goods is highly volatile in Mexico, it accounts for only a modest component of overall fluctuations as its share in aggregate consumption expenditure is rather small. Instead, I find that the bulk of consumption volatility results from changes in household expenditure on non-durables and services. In particular, non-durable volatility is primarily driven by fluctuations in food expenditure, nearly half of which is due to changes in expenditure on food consumed away from home. Various methods of variance decomposition suggest that food expenditure accounts for roughly one-quarter of total consumption volatility in Mexico. The other major component of aggregate consumption fluctuations, volatility in expenditure on services, results in part from large swings in the estimated rental value of owner occupied housing, as well as from very large changes in demand for a broad range of services such as domestic, childcare and personal care services.
Although by no means conclusive, these initial findings suggest that there are two characteristics of these less-developed economies which may explain the high measured volatility relative to that of their more developed counterparts: (1) these countries are in the process of marketization, and (2) their typical consumption bundle is considerably different from that of a developed economy. During periods of expansion, households in Mexico increasingly rely on the market for goods and services provision -spending more on food consumed outside the home and paying for others to take care of their housecleaning, childcare and grooming needs.
Spending on these commodities drops rapidly during downturns, for example falling nearly two times as much as aggregate consumption over the Peso Crisis. Although it is true that households in developed economies are likely to behave in a similar fashion, differences in the composition of consumption bundles between the two types of economies results in vastly different degrees of volatility mis-measurement. For instance, food expenditure in emerging market households comprises two to three times the average budget share of households in developed countries. 3 As a consequence, using food expenditure as a proxy for food consumption results in higher measured volatility in emerging market economies.
A clearer picture of the role of marketization is important for properly understanding economic fluctuations in these less-developed economies. The severity of an economic shock entailing dramatic declines in expenditure on food or education may be partially offset by home provision of these goods. To explore this further, I first consider the case of food consumption in Mexico, and examine the differences between measured expenditure and actual consumption over time. Specifically, I focus on the relationship between measured food expenditure and actual caloric and nutrient availability in the household, a reasonable and more direct proxy for food intake. I show that food expenditure is significantly more volatile than food consumption over the Peso crisis in 1995. Similarly, using a pooled cross section of nearly 140,000 households over the entire sample period of 1984-2006, I show that caloric and nutrient availability at the household level is less affected than food expenditure by both anticipated and unanticipated shocks such as retirement and unemployment, respectively. This analysis provides another nonconventional test of the PIH hypothesis, along the lines of Aguiar and Hurst (2003) .
Expenditure on services is also an important source of observed consumption volatility.
Using time use information collected from these same Mexican households, I examine decisions regarding the allocation of members' time over shocks. Results reveal that households who devote less time to market employment devote more time to household activities (including leisure). For instance, time use data suggests that over reductions in household income such as during retirement or bouts of unemployment, household head time spent on activities such as washing dishes, shopping, cooking, cleaning the house, and taking care of children increases.
Combined with the results from the analysis of nutritional intake, this suggests that actual consumption may be smoother than consumption expenditure over both aggregate and idiosyncratic shocks to the household, due to the inability of the latter measure to capture changes in participation in the marketplace. Therefore, traditional measures of consumption volatility likely overstate the actual consumption fluctuations experienced by these households.
3 As would be expected by Engel's Law.
This paper breaks new ground along a number of dimensions. First, it directly addresses observed aggregate consumption volatility in an emerging market economy using micro level data. Second, it explores in detail the issue of using expenditure as opposed to more direct measures as our metric for consumption, showing the two differ enormously, particularly with regard to measurement of volatility. In regards to macroeconomic theory, this work presents a relatively unique test of the PIH, this time spanning both idiosyncratic and aggregate shocks (Peso Crisis), as well as anticipated and unanticipated shocks -and does so using microeconomic data in the context of a developing nation. Finally, coupling these findings with an understanding of structural change during development and the differences in expenditure bundles across countries, this research provides a partial explanation for the pattern of aggregate consumption volatility we observe across countries.
Motivation
Previous work has highlighted a number of intriguing differences between fluctuations in emerging markets and those in developed economies. In contrast to their more developed counterparts, emerging markets tend to exhibit a strong negative correlation of interest rates, net exports, and the velocity of monetary aggregates with current output. The data also reveal higher levels of volatility for most macroeconomic aggregates including investment, consumption, and output (Backus and Kehoe, 1992; Lane, 2003; Agénor et al., 2000) . Neumeyer and Perri, (2004) provides a review of the literature. Only more recently have economists documented that consumption is actually more volatile than income in emerging markets (Neumeyer and Perri, 2004; Aguiar and Gopinath, 2004; Kose et al., 2003) , and there is a growing business cycle literature which attempts to explain the high degree of consumption volatility in these economies (see, for example, Aguiar and Gopinath, 2004 suggesting that these dramatic shocks may be harmful to long run growth (Loayza and Hnatkovska, 2004) .
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The World Bank estimates reducing volatility among Latin American economies would yield gains on the order of 5-10% of total consumption (Loayza et al., 2007) . However, there are reasons to believe that the costs of these fluctuations are very difficult to accurately quantify.
Reductions in human capital investment suggest that the true costs of volatility may be subtle or delayed. Furthermore, Morduch (1995) argues that consumption and income smoothing are substitutes, and that even serious efforts to estimate losses due to consumption smoothing may be understating true costs as the motivation for such smoothing drives individuals to smooth income as well.
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For this reason the Mexican household surveys employed in this analysis are particularly helpful because they allow us to track changes both in consumption and income to address these concerns directly.
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High levels of volatility may act directly as a drag on economic growth. Although the macro literature is far from conclusive, there is both theoretical evidence (Aghion et al., 2005) and macro empirical evidence (Ramey and Ramey, 1995) suggesting this. Evidence on investment behavior from both Mexico and Thailand indicates that households had mixed success in maintaining investment in both fixed capital and human capital during times of crisis. For instance, over both the Peso crisis and the Asian Financial Crisis respectively, households cut back dramatically on health care and food expenditure and devoted fewer resources to insurance.
Interestingly, Thai households were able to continue to increase investment in education over the 5 The authors distinguish between crisis volatility or large recessions relative to normal volatility or cyclical fluctuations. 6 Income smoothing might entail a lower degree of risk taking in production, employment and investment decisions which can dramatically affect longer term income and profitability. For example, Morduch argues that individuals in ICRISAT villages make production decisions so as to reduce risk -a common theme in development economics. 7 While the ENIGH surveys that I use in this study are considered high quality household level data sources, survey measures of income are still less reliable than those of consumption and readers should be aware that income is frequently underreported.
crisis while Mexican households could not (potentially because the impact of the crisis fell harder upon the better-off urban households in Mexico and upon the poorer rural households in Thailand (Frankenberg et al. 1999) ). At an extreme, income volatility may induce even more dramatic smoothing mechanisms such as violence towards unproductive household members (Miguel, 2005) . These examples highlight the fact that there is great value in accurately identifying volatility and in understanding the forces driving high volatility, especially with regard to household consumption.
The research presented in this paper is related to that of McKenzie (2003) who analyzes household-level surveys to document the impact of the Peso Crisis on household welfare in Mexico and assess the efficacy of coping strategies. Through cohort analysis, the author shows that though widespread, the impact of the crisis was most heavily felt by well-educated urban households. Households coped with the massive aggregate shock in part through reductions in fertility decisions, but primarily through changes in the composition of consumption.
Specifically, he observes that households reduced consumption on durables and semi-durable goods as well as on health care in order to increase the share of spending on food, doing so to an even greater degree than would be predicted by Engel's Law.
The empirical analysis presented in Sections V and VI is directly related to the work pioneered by Aguiar and Hurst (2003) . In many ways this research offers a nice addition to that examination, which focuses on the United States, by providing comparable estimates of household behavior in the setting of a developing economy. This work serves to extend their analysis across countries. Specifically, I highlight the fact that the key distinction they raise between expenditure, which is frequently observed, and consumption, which is often poorly measured, can be a factor in explaining relative volatility across countries as the expenditure shares devoted to goods with high degrees of substitution between formal and informal provision varies across countries. Furthermore, this work expands the analysis from food to a broader range of goods and services. 1984, 1989, 1992, 1994, 1996, 1998, 2000, 2002, 2004, 2005 and 2006 . With the exception of the 1984 survey which covers a little over 4,700 households, the surveys range in coverage from 10,500 to 23,805
households. Enumeration occurs during the third quarter of each survey year, making the surveys comparable but restricting ability to explore seasonal variations. No attempt was made to visit the same households in subsequent years. In an effort to minimize error due to telescoping and forgetfulness recall periods differ by expenditure category. Categories such as durables and vehicle purchases record quarterly consumption, others such as rent report monthly, and finally for some goods such as food, households were asked to keep a log of daily consumption over a period of one week. Surveys deliberately lack precise geographic information, limiting the scope for regional comparisons.
The ENIGH surveys are especially valuable because the 1994 and 1996 surveys bracket a very large economic crisis in Mexico, the Peso Crisis. In the early 1990s the Mexican government pegged the peso to the dollar, allowing it to fluctuate only within given bands. Signs of growing weaknesses in the economy, coupled with the assassination of several key political 8 Instituto Nacional de Estadística Geografía e Informática figures and high profile kidnappings, served to weaken investor confidence. A growing current account deficit and falling reserves were met with government inaction, a situation which finally forced a dramatic devaluation of the peso (Whitt, 1996) . 9 By December 1994, the value of the peso had been cut in half, the latest in a series of exchange rate shocks to have hit the Mexican economy. The ensuing crisis, a phenomenon dubbed "the tequila effect," spilled over to a number of other emerging market economies. For Mexico, the aftermath included a large decline in stock market valuation, a more than 5% rise in the unemployment rate (Figure 3) , and a rapid run up in prices (Figure 4 ). The exchange rate shock appears to have played a role in affecting relative prices, driving prices for tradeable goods higher than for non-tradeable goods and services. Over the [1994] [1995] [1996] period during which the Peso collapsed in value, the lowest inflation rates are for non-tradeable services. Among expenditure groups this includes categories such as education, relaxation, and other services, and among industry categories this includes commerce, restaurants, and hotels.
The highest increase in prices among expenditure categories is for food, drinks and tobacco, and among industries is for petroleum products (both highly tradeable commodities).
Households in Mexico have experienced rapid economic growth and a number of large shocks over the ENIGH survey period. 12 Examining the survey data itself, a high level of both consumption and income volatility can clearly been seen in Figure 5 . Slowdowns are evident 9 One line of thought asserts that the government was slow to react because of upcoming elections. 10 Appendix Table A3 (available from the author upon request) presents average monthly changes in prices over the period from Banco de Mexico, broken down by type of expenditure and by industry. 11 McKenzie (2003) suggests that the use of the basic needs CPI more accurately captures welfare changes over the Tequila Crisis period because "prices rose more for the consumption basket of low-income households." I agree with this assessment; however in some cases I compare aggregate changes in the data to those in the national accounts. For this reason, I employ the National CPI which seems likely to provide greater comparability in this context. Regardless, much of the analysis presented here employs expenditure shares, so these findings are largely insensitive to the choice of deflator. 12 Appendix tables E1, E2, and E3 (available from the author upon request) track personal consumption for over 100 different categories of goods and services for the entire ENIGH survey period.
from 1992-1994, 1994-1996, 2000-2002 and 2004-2005 , though the Peso Crisis is clearly the most dramatic. Movements in consumption exhibit a high degree of co-movement with those in income. However, in contrast to evidence from national accounts figures, consumption swings in the household data are smaller than to those in income -a fact I explore further in related work (Hicks, 2008) .
Several demographic and socioeconomic trends are also evident over the 22 year ENIGH survey period. 13 The majority of households are headed by males, although this fraction declines steadily over time. Mean age of household head rises from 44.5 to 47. Household heads tend to be literate and to have increasing educational attainment. 14 The majority of households are nuclear, with some evidence of an increase in single person families. There is a clear downward trend in household size over time, falling from roughly 5 to 4 over the period. These trends are consistent with a country moving through the later stages of its demographic transition, with a still relatively young population beginning to age. The extent to which declines in household size and a reduction in the prevalence of nuclear households affect household economies of scale and thus influences the cost of providing home production relative to purchasing market consumption is likely a valuable avenue of future research. There are a number of limitations of this constructed database that should be noted. For food and drinks consumed outside the home, only total expenditures (and not quantities) are recorded in the ENIGH consumption logs. In order to estimate caloric and nutrient values for these purchases, I follow the practice of Subramanian and Deaton (1996) . First, the average price per calorie is computed from the current consumption bundle. Then, since meals consumed out are likely to be more expensive than those at home, a 50% markup is applied. This price is then 13 Demographic and educational summary statistics are presented in Appendix Similarly, this study will be unable to address issues of intra-household distribution in terms of food allocation. The ENIGH consumption logs only provide information on food and drink spending for the household as a unit, revealing nothing about which household members consume which goods. In order to at least partially capture the notion of life-cycle dietary needs, adult-equivalent household figures will often be used in the following analysis, with household members under age 16 treated as 0.5 adults.
USDA Food and Nutrient Database for Dietary Studies
The ENIGH data further presents challenges in terms of measuring food quality. For instance, food logs distinguish between different cuts of steak, but not between purchases of lean or regular ground beef. As a consequence, the analysis presented in Section IV may miss some household substitution along the lines of quality within expenditure categories.
A final concern is the issue of wastage. Measures derived from merging the ENIGH food expenditure logs and the USDA database capture caloric and nutrient availability to the household, not actual intake. One factor driving a wedge between the two is the amount of food wastage which occurs. While wastage is generally regarded as a more important issue in developed economies, it is likely to increase with income. Further, wastage is liable to increase during good times and decrease during hard times, meaning that the true path of caloric intake should be smoother than the observed path of caloric availability. Therefore, this issue could result in overstated volatility in calories in the subsequent analysis.
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Section III: Marketization and Volatility
A Simple Model of Home Production
Becker (1965) describes household consumption as the end result of a production process requiring both purchased commodities and household member time as inputs. With this in mind, a simplified model of household utility maximization along the lines of Baxter and Jermann (1999) and Benhabib et al. (1991) 
C t is a linearly homogenous aggregator of market and non-market consumption. The parameter ζ governs the household's willingness to substitute between market and non-market goods, where home consumption is a substitute for market consumption as long as ζ<1.
18 Market goods differ from home-produced goods in that they can be saved or used to augment the capital stock.
The household is endowed with 1 unit of labor which is perfectly divisible between market production t M , home production t N and leisure L. The household must then solve its maximization problem subject to a time constraint given by:
I assume households strictly view each unit of work as forgone leisure and that the disutility derived from a given amount of market and home work is the same. Households are also capable of saving and are subject to the following asset accumulation equation:
where consumers take Z 0 as given and respect the no ponzi game condition.
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Household production is non-transferable and is assumed to require only household time N as an input.
Household production is augmented by exogenous technological advances in home production techniques, J:
where consumers take J 0 and the path for household technology as given.
Applying the standard welfare theorems one can solve the representative household's problem by analyzing the following Bellman equation:
18 An active literature seeks to estimate this elasticity of substitution for use in calibrating home production models (Campbell and Ludvigson, 2001; Rupert et al., 1995; Cardoso-Lecourtois, 2002 ).
19 Formally:
Solving only for the first order conditions with respect to choices of market and home consumption yields:
Expression (7) is the standard intertemporal Euler equation for consumption. It states that the household's marginal utility in period t should be equated with the expected discounted marginal utility in period t+1. Expression (8) is an intratemporal equation equating the relative return from working in the home to working in the market sector. Specifically, the household equates the marginal utility of market consumption times the wage (the benefit derived from extra effort in the market sector) with the marginal utility of household consumption times productivity in the household sector (the benefit derived from extra effort in the household sector). When wages are high, agents will shift time towards market activities, and when wage shocks lower the marginal benefit of market work, households will shift time towards non-market production.
The punch line of this model is that when consumption expenditure only measures market consumption, and home production is not captured, then true household consumption will be smoother than expenditure if opportunities exist for reallocation of time between market and non-market production. The model suggests households are likely to substitute between home and market production when the elasticity of substitution between home and market is large, when there are changes in market wage, and when there are large price shocks (for instance, inflation during the Peso Crisis represents a massive increase in prices for market goods) that alter the tradeoff between home and market production.
Evidence of Increasing Marketization in Mexico
Changes in the pattern of income and consumption among ENIGH households over the period 1984-2006 are suggestive of a growing economy which is increasingly becoming marketized (Table 1) . Real consumption nearly doubles in this time; households experienced an average annual growth rate of 2.4% for real consumption and nearly 3% for real income. 20 As
Mexican households become more affluent, composition of the typical consumption bundle shifts dramatically from nondurable goods to services. This shift is in large part due to declines in the 20 Net compensation of employees, a measure of market wages and salaries, has risen from 64% in 1984 to 71% in 2006 as a share of total income. expenditure share on food, which falls from 42% to 28% of the average household's budget over the sample period. No long-term trend is evident for the share of durables in consumption.
Evidence of increasing marketization over time and regression from the market during times of crisis becomes even clearer when we examine consumption behavior for a number of specific expenditure categories. Column (1) of Table 1 reports the average annual growth rate of consumption expenditure from 1984 to 2006. Spending on items such as domestic service, personal care services, infant care, and meals consumed outside the home increased over the period, both in terms of total consumption and in terms of expenditure share (as evidenced by the faster average annual growth rate for these consumption categories than for overall consumption).
This trend is consistent with increasing marketization as the Mexican economy grows, because as household incomes rise, the tradeoff between home and market good production shifts more in favor of market goods. At the same time, percentage changes in expenditure over the Peso crisis presented in column (6) show that expenditure on these same activities falls much more rapidly than overall spending. Spending on food out falls by 31% and on infant care by 69%, while overall expenditure declines only 23%.
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Perhaps the most straightforward examination of marketization in Mexico is to focus on the area of food provision. Households can substitute food produced through market labor with increased household labor in food production (cooking, shopping, and doing dishes). Section V explores this in more detail, using more direct measures of food consumption. While the difference between food expenditure and consumption may be the most significant instance where home production allows for substitution away from the market, it is likely that such opportunities exist for a range of commodities. Section VI investigates this possibility by examining how households adjust the input of each of their members' time into the home production component of consumption, for an array of goods and services. spend significantly more of their budgets on food and have much higher income elasticity for a range of categories, but especially so for food expenditure. Emerging market economies fall into the middle income category and have roughly two times the income elasticity of food expenditure of high income economies, and five to six times that of the U.S. (Seale et al., 2003) . Even if
Implications of Cross-Country Differences in Consumption Bundles
American households behave similarly to their Mexican neighbors and actual volatility of food consumption in the U.S. is lower than measured expenditure, the corresponding bias in the U.S.
would still be around one-third of the size of that in Mexico because of the expenditure share differences.
Because this occurs predominantly through switching from meals out to food for home consumption, it is plausible that this is a middle-income country phenomenon. Emerging market economies are in an earlier stage of economic development with larger informal sectors than those in developed economies (which tend to already be highly marketized). Given the size of the informal sector and the comparative fragility of existing market institutions it seems plausible that a greater degree of transitions into and out of the market sector occur in these economies.
Cardoso- Lecourtois (2002) estimates that the elasticity of substitution between home and market goods in Mexico is significantly higher than in the U.S. 23 Similarly, it is also possible that these results do not generalize to the world's poorest economies. In many of these countries, the bulk of households work in subsistence farming and expenditure shares on goods such as meals out and market services are likely to be small. Until development advances further in this setting, marketization bias is not likely to be an important source of volatility.
22 Low income economies are defined to have <15% of U.S. GDP, middle income 15-50% of U.S. GDP, and high income > 50% of U.S. GDP. 23 The inclusion of these values for substitution between home and market goods into a RBC model suggests that home production can explain over two-thirds of observed consumption volatility in Mexico. 24 Postponing such purchases is a typical consumer response to economic shocks, as many durables are relatively expensive and often considered luxuries.
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Furthermore, the high purchase price of many durables suggests that liquidity constraints may be a factor driving volatility in durables. Liquidity constraints have been proposed as an explanation for emerging market volatility because among these economies many individuals lack access to 24 McKenzie documents that one important method used by Mexican consumers to buffer their well-being against shocks is to alter the timing and composition of their consumption behavior. By the time of the 1994 ENIGH surveys, it is clear that the economy had already begun to slow (see Figure 5 ). Prior to the full onset of the crisis, households in 1994 appear to be postponing purchases of a number of durable goods, especially big ticket items such as automobiles. 25 Given the timing of the 1994 survey it is possible that some of the decrease in consumption could be attributable to uncertainty surrounding the future of the economy or to the tightening of credit markets at the time. category. The evidence presented suggests that not only are durable goods purchases the first to be abandoned in a slowdown (in particular, see documented changes over 1992-1994, 1994-1996 and 2000-2002) , but that consumers are likely delaying these purchases, as indicated by the explosive growth from 1996-1998 and 1998-2000.
Using the methodology described in equation (9) to break apart changes in aggregate consumption into its components, it is clear from Figure 6 that fluctuations in durable goods alone simply cannot explain the high observed level of overall consumption volatility in Mexico.
Throughout the survey period, durables only comprise 6-7% of total consumption expenditure.
Thus, even though they are much more volatile than non-durables and services, they carry a relatively low weight in terms of overall changes. there is a dramatic rise in food's share of consumption, and decreases in consumption of alcohol, meals consumed away from home, primary health care spending, recreation, and transfers to nonhousehold members.
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The few exceptions to this widespread decrease in consumption are typical inferior goods such as metro travel or expenditure on basic food grains, and in some cases on repair services (for example, purchases of televisions more than halve between 1994 and 1996 while spending on radio, AV and TV repair increases). Table 2 presents two different, detailed decompositions of consumption volatility using the ENIGH data. Method 1 provides the standard deviation over time of the discrete growth contribution, given by equation (9), and broken out for several different commodity categories.
As suggested from Figure 6 , it clear that the primary components of overall volatility are services and non-durables. The results imply that food and alcohol together account for roughly a quarter of total consumption volatility, in line with our graphical analysis. This fraction rises to roughly 1/3 rd once we include a number of goods and services for which there is likely a large scope for substitution of home labor for market labor. 26 Similarly, sudden stops in foreign investment may externally impose credit crunches. 27 McKenzie (2003) provides a rigorous evaluation of the consumer response to the Peso Crisis.
Method 2 exploits the standard variance decomposition formula, to write: Var(C) ≈ Var(C i ) + Var(C -C i ) + 2Cov(C,C -C i ), where C is aggregate consumption and C i represents consumption of a particular good or service. 28 At best, this is an approximation because in order for the equation to hold, we must weight C and C i . While providing a reasonable approximation, using the share of total expenditure change for C i between each survey round as a weight is an imperfect solution.
Of particular interest from Method 2 is column (3). Here, each value represents the variance of aggregate consumption once we strip away one component of consumption at a time.
Removing food expenditure from total consumption results in a decrease in variance from 0.44 to 0.33. This 25% decline is in line with the estimate obtained using Method 1. Similarly, removing a number of goods with high market to nonmarket substitution, such as infant care and personal care services, leads to lower consumption volatility.
Section V: Food Expenditure and Consumption
The decomposition presented in Section IV makes clear that any explanation of consumption volatility must focus on the role of non-durables and services in driving fluctuations.
Let us first direct our attention to the largest component of non-durables, food expenditure. This section analyzes volatility of food consumption, using the standard measure of food expenditure as well as other metrics that more closely capture actual consumption. The results will show that food consumption is significantly smoother than expenditure over time. Recall from Section 3.3 that it is also a much more important concern among lower income economies as it comprises a larger share of aggregate consumption. Together, these findings suggest that cross-country differences in food consumption volatility will be overstated when employing expenditure as a proxy for actual consumption.
There are a number of ways in which Mexican households can smooth their nutritional intake in the face of volatile income. For instance, they can buffer against shocks through changes in dietary composition, such as switching consumption from meat to beans in order to maintain calories and protein more cheaply. Households can also substitute their own labor in the place of market labor, for example shifting from consumption of meals outside the home to home consumption. The use of this latter practice in Mexico is clearly evident in Figure 7 , which reiterates the important role of food expenditure in driving overall fluctuations and highlights the 28 The standard formula is Var(A+B) = Var(A) + Var(B) + 2Cov(A,B).
highly procyclical nature of fluctuations in expenditure on meals out. This can also be seen in Table 1 -as households become more affluent they increase the share of food expenditure devoted to meals out and decrease the share on food for home consumption, while during shocks households substitute away from food consumed outside of the home.
As previously mentioned, the Peso Crisis provides an excellent opportunity to examine extreme volatility in an emerging market setting, especially since the crisis years are framed by ENIGH survey rounds. While households reduced overall expenditure on food by nearly 25% between 1994 and 1996, food's share in total expenditure actually increased (see the first panel of Figure 9 ). Furthermore, there is a great deal of heterogeneity in the distribution of this reduction in food expenditure across categories. The first two columns of Table 3 present estimates of mean household food expenditure shares broken out by various category of food, for the years preceding and immediately following the crisis. 29 In particular, households dramatically reduced expenditure on meals away from the home (by 45%), and shifted expenditure away from relatively expensive foods such as meals out, meat, and fruit towards foods generally considered staples such as cereals and dairy.
The shift from meals purchased out to meals in is pronounced (see, in particular, the second panel of Figure 9 ), and represents a decline in expenditure on food out three times greater than for food in. There is a clear leftward shift in the distribution with households reducing expenditure on meals out as a share of the total food budget. 30 It is unsurprising that households would attempt to substitute household labor, in terms of cooking or time spent looking for grocery deals, for meals consumed outside the home, given that prices for food were increasing a rate of 3% per month over the crisis period.
The last two columns in Table 3 suggest that these adjustments to food expenditure share over the crisis period were accompanied by changes in the sources of household caloric intake. A larger share of calories after the crisis was derived from cheap sources such as cereals, tubers, and vegetables. 31 But were these compositional changes large enough to allow Mexican households to smooth nutritional availability over the crisis? Figure 8 presents average annual changes in adult equivalent food expenditure, calories and protein from 1992 to 1998. It is immediately apparent that households on average displayed 29 The expenditure and calorie shares presented in Table 3 are adjusted using the adult equivalence scales described in Section II to more accurately capture availability of nutrition to the household. 30 Indeed, Figure 9 excludes households with no expenditure on meals out. A significant number of households completely abandoned meals out -so much so that the this shift overwhelmed the distribution and made it impossible to see distributional affects at higher levels of expenditure on meals out. 31 High income elasticity for many food categories can be seen in Table 5 among lower income countries, suggesting that in these economies households are very willing to substitute across food categories.
a significantly higher ability to smooth caloric and protein availability over the aggregate shock of the crisis than to smooth expenditure. Whereas expenditure on food declines nearly 12.5% per year over the crisis, calories decline by only around 2.5% and protein falls by less than 2%.
Thus far I have compared changes in actual consumption and expenditure over one aggregate crisis in Mexico. The difference between actual consumption and consumption expenditure can be more formally elicited by an exercise analogous to that of Aguiar and Hurst (2003) , through an examination of the impact of idiosyncratic income declines (such as retirement and unemployment) on each measure. Specifically, I assess the impact of unemployment and retirement, respectively, over the entire ENIGH survey period using the following regression equations: 11) where i indexes households and t indexes survey years. X it is varied to asses the impact of unemployment and retirement on the household's (a) total consumption expenditure, (b) total food consumption expenditure, (c) total caloric availability and (d) total protein availability. J it is a vector of socioeconomic and demographic controls including the gender, age, education level, and hours worked of the household head; family size, adult equivalent household size, and numbers of men, women, young age dependents, and old age dependents in the household; and time dummies. Table 5 presents the results of these regressions, pooling household-level observations across 11 waves of ENIGH survey data, providing over 140,000 observations. Exploiting the variation within cross-sections avoids concerns raised by price volatility over time. The results indicate that unemployment of the household head is associated with significant reductions in expenditure. Specifically, total expenditure declines 20% on average and expenditure on food declines more than 12%, with the bulk of the latter reduction due to a decline in expenditure on food consumed outside the home. Retirement is also associated with a decline in total and food expenditure, albeit to a much smaller degree, with declines of 6% and 7% respectively. There is no change in expenditure on food out.
The lower half of Table 5 runs these same regressions using two alternative metrics of food consumption -calorie and protein availability to the household. As I argued previously, these measures are likely a superior proxy for actual consumption of the household, as they better account for various mechanisms that may be employed to smooth food intake. Indeed, the results lend credence to this hypothesis. Calorie availability falls just 7% during spells of unemployment, and calories at home show no significant decline -suggesting that although households are not able to smooth food expenditure over unanticipated shocks, they are able to smooth caloric intake. These same results hold for changes in caloric intake over retirement, albeit at a much smaller scale, as calories fall just under 3%. The evidence on protein availability is also suggestive as households with unemployed or retired heads experience declines, of 16% and 4% respectively. The magnitude of the decline is partially to be expected as protein is a relatively expensive nutrient.
The results summarized in Table 5 are consistent with households experiencing significantly smoother consumption when measured by nutritional availability rather than measured by expenditure. As mentioned earlier, these results are likely to understate the true extent to which nutritional availability is smoother than expenditure. This is because household food wastage is likely to be lower during lean times and because a constant markup was assumed for the price of calories and protein from meals consumed outside the home.
This analysis also has important implications for the Permanent Income Hypothesis, to the extent that the unemployment measured here represents an unexpected shock to household income while retirement is an anticipated change. The modest decline of caloric intake and protein during retirement suggests these households are well prepared for the adjustment. It is also likely that what reduction does occur may be more a function of taste and preference than of necessity, as households with a retired head may have reduced nutritional needs.
The caloric requirements of an individual working in any form of manual labor are likely significantly greater than those for a sedentary individual. Several of the results presented here suggest this may be the case. First, average household reduction in food expenditure exceeds the reduction in total expenditure. Second, there is no significant reduction in expenditure on food purchased for consumption outside of the home during retirement. Finally, the reduction in protein (a very expensive nutrient) is significantly smaller for retired households than for unemployed households, suggesting that unemployed households may be forced to make compositional changes to their diet while retired households may not be.
Thus far, the analysis has explored one method through which households may buffer shocks to their consumption, by smoothing calorie and nutrient intake through changes in diet and food provision. The dramatic shift from consumption of meals out to meals at home in the expenditure data suggests households may achieve this composition change and smooth actual consumption by adjusting their labor input in the consumption process. The next section explores this practice in much greater detail, by comparing reductions in food expenditure to increases in time spent on food preparation and related activities.
Section VI: Household Time Allocation
The 1996 ENIGH survey round incorporated a time use module, collecting information on the time use during the previous week of all household members over the age of twelve. This module was administered to a third of the households who completed the income and expenditure survey. Because of its inclusion in the larger survey it is possible to link this information with data on income, expenditure and all socioeconomic and demographic characteristics contained in the main survey.
32 Time use questions were asked in two parts: "During the week did you undertake…? And if so, for how many hours?" It should be noted that tasks are not mutually exclusive. Household members who simultaneously take care of an elderly parent and a child would report this concurrent time use for both activities. Table 6 presents summary statistics on selected activities of household heads, particularly those related to household chores. In each cell of the table, the first number describes minutes spent on the activity among individuals performing it, and the second number summarizes the fraction of individuals who report participating in the activity. Two things stand out immediately.
First, unemployed and retired household heads spend significantly more time during the week doing chores than the average household head. For instance, retired household heads spend a little over two hours per week more on average cooking and preparing meals than the average Mexican household head.
A second key finding is that female household heads spend far more time than their male counterparts on all activities examined. Indeed, women may be more likely to undertake many household activities such as cooking, regardless of their employment or retirement status, due to existing social mores. For this reason, I include interactions of gender with the variable of interest (retirement or unemployment of household head) in addition to controls for time use of other household members in the regressions to follow.
Focusing just on unemployment, Figure 11 presents Epanechnikov kernel density estimates of time use by activity, allowing for comparison of the distribution of time use across changes in employment status. The distribution of time spent on activities such as cooking, cleaning, sewing, ironing, child care, and housework are shifted to the right for non-working household heads. 33 Similarly these household heads on average appear to devote more time to 32 It appears that a short period of time elapsed between enumeration of the income and expenditure module and the time use module, as a small number of household heads had a birthday in between. This issue is unlikely to strongly bias my analysis, but may attenuate results by decreasing the signal to noise ratio. 33 Appendix Figure 1 (available from the author upon request) shows similar time use patterns for retired household heads. A slightly larger shift is evident for working to non-working heads as opposed to non-leisure and shopping activities. 34 These results indicate a substitution of home time for market time in the provision of a range of consumer services during periods where the household head is not engaged in market employment. As one might anticipate, hours spent dealing with the trash appears largely unaffected by employment status, as household demand for this activity is likely highly inelastic. Figure 11 suggests that when household heads stop working, there is generally only a modest increase in leisure time, but substantial increases in time spent on many household "chores" almost across the board. However, it may be that individual and household characteristics affecting retirement and employment decisions are also affecting household head desire to undertake these activities. In order to partially alleviate these concerns, Tables 7a and   7b present results from a regression of household head time use on measures of unemployment and retirement status, including a range of controls. Specifically, the regressions can be described using the following specifications:
H it is minutes per week spent on a particular activity.
35 Similar to regressions (10) and (11) in Section V, K it is a vector of socioeconomic and demographic controls but now additionally includes time use variables for other household members as well as higher powers of age. Tables 7a and 7b present results from a battery of regressions of an aggregator of household head time spent on a number of activities, including: cooking, preparing food, and washing dishes; cleaning; doing housework; child care; shopping; and sports and recreation. The independent variables of primary interest are indicators for employment and retirement status. In addition, the second column in each set of regressions employs an instrumental variables strategy to instrument for retirement status using age dummies. Coefficients from all regressions can be interpreted as minutes per week.
36
The OLS results suggest that retired household heads spend over an hour more per week cooking and washing dishes, and almost 80 more minutes cleaning. All together, retired retired to retired heads. It is probably to be expected, since the group of households heads who report not having worked in the past month also includes those who are self-reported "home-makers." 34 Aguiar and Hurst (2003) makes the case that households may spend more time shopping in order to obtain market goods for lower prices. 35 Note that time use in these tables unlike the previous figures does include zeros for households that report not performing a particular activity. 36 As reported in the tables, the coefficient on non-household head time spent on each activity should be interpreted as how many additional minutes per week the household head undertakes an activity given a one hour per week increase of time spent on that activity by other household members.
household heads spend roughly 35 more minutes per day doing housework. In addition, they spend almost 3.5 hours more per week on child care, and an extra hour shopping. Looking at the interaction terms, only the regression of time spent cleaning suggests that this effect is significantly larger for female household heads.
Nonetheless, it may be that individuals who choose to retire would also choose to spend more time on these activities. To address this concern, I employ an IV strategy following Aguiar and Hurst (2003), of using age dummies to instrument for retirement. This methodology generates significantly larger coefficients, suggesting a dramatic increase in time spent cooking of nearly an hour and a half per day and in time spent cleaning of an hour per day. At the same time standard errors increase, and retirement shows no significant association with a change in time spent on the other activities studied here -likely attributable to a loss of precision with the IV strategy.
Turning attention to regressions of employment status, household heads who report not working in the last month spend significantly more time cooking and washing dishes (54 minutes per week), cleaning (89 minutes per week), and doing housework (166 minutes per week). In all cases this finding is even larger for females. These household heads also spend substantially more time performing child care (over 2.5 hours per week), and shopping (26 minutes per week).
Because household income is likely to decline over retirement and unemployment, it is plausible that the increase in time spent shopping may entail an intensification of bargain hunting.
Unfortunately, the time use survey does not distinguish among types of shopping (groceries, clothes, etc.) , and thus it is not possible to provide further evidence on this point.
The final set of regressions in Table 7b report that time spent on sports and recreation increases by over 10.5 hours per week for retired household heads, and 7 hours per week for heads who report not working. While this is a significant increase in leisure time, it is by no means a complete shift of time spent on market labor to leisure. A glance at several of the control variables is also revealing. Almost across the board, excluding only the regressions of sports and recreation activities, the coefficient on the indicator for female household heads is positive, significant and large. The control for time use of other household members on cooking, total housework, child care and recreation are also highly significant, suggesting household members time use is subject to both substitution effects and complementarities. For instance, we observe a significant positive coefficient on time spent in leisure of other household members, indicating that this behavior is complementary with that of other household members. For each additional hour another household member spends in activities such as watching TV or playing sports, the household head spends on average a little over 8 more minutes per week.
The results of Tables 7a and 7b are consistent with a theory of household substitution of labor inputs between market and home production as a mechanism to smooth consumption.
Individuals who devote less time to the market appear to devote significantly more time to household activities such as cooking, cleaning, shopping, and leisure. While expenditure on food falls roughly 12% during unemployment and 7% in retirement, time spent cooking by the household head increased by roughly 66 and 54 minutes per week respectively. These are likely lower bounds. The IV estimates suggest that this time substitution may be significantly larger, potentially closer to an hour per day. These time reallocations are consistent with increased household production input in the consumption of food and other services.
Section VII: Conclusion
The extreme volatility of emerging market consumption and the "great moderation" of volatility among developed economies are open topics in the study of aggregate fluctuations. The evidence presented in this paper suggests that high levels of consumption expenditure volatility are present in emerging market household surveys as well. This work proposed a new explanation for these cross-country differences.
The figures and tables presented in Section IV showed that the timing of durable goods purchases, while highly volatile in Mexico, cannot be the principal source of observed volatility, since the share of household expenditure devoted to durables is low in this economy. This left services and nondurable goods as the largest components of overall swings in consumption.
Focusing specifically on one crisis episode, food expenditure was found to account for nearly 1/4 th of fluctuations during the Peso Crisis, with nearly 1/8 th of the expenditure decline representing household decisions to refrain from consuming meals away from home. A formal decomposition of variance over the entire ENIGH survey period confirmed that food expenditure accounts for roughly 1/4 th of overall consumption volatility in Mexico.
Section V showed that actual food consumption in Mexico is significantly smoother than food expenditure over a range of shocks, both aggregate and idiosyncratic, as well as both expected and unexpected. Specifically, consumption as measured by the nutritional composition of food purchases was found to be smoother than expenditure over the Peso Crisis, as well as over unemployment and retirement. Consistent with the Permanent Income Hypothesis, the ability of households to smooth nutritional availability appeared greater over the anticipated income decline of retirement. Incorporation of better measures of food wastage and nutrition from meals consumed away from home would likely show that the true path of food consumption is even smoother than that found here.
Section III presented a theoretical model suggesting that households may accomplish this consumption smoothing by substituting home production for market production through the reallocation of time towards household activities such as cooking and housework. Section VI provided evidence that for both retired and unemployed household heads, lack of market employment was associated with an increase in time spent on the provision of various goods and services through the household. Whereas expenditure on food declined roughly 12% during unemployment and 7% in retirement, time spent cooking by the household head increased by roughly 66 and 54 minutes per week respectively, reflecting the dramatic shift from food consumed out to food in of non-working households.
Comparing expenditure shares across countries in Figure 10 and Table 4 suggests that the issue of measured expenditure vs. actual consumption may be more acute in emerging markets.
Understanding the smoothness of food consumption is particularly important when it comprises nearly 1/3 rd of an emerging economy consumption bundle, as opposed to roughly 1/9 th that of a developed economy bundle, as well as when the developing country displays nearly double the income elasticity for food expenditure. Because household provision is difficult to measure with expenditure data, expenditure-based estimates of the level of economic activity in an economy are likely to be biased. Furthermore, this work serves to highlight the fact that issues which affect the measurement of variables in terms of levels can be often be muted or amplified over the course of the economic cycle, leading to incorrect measures of volatility. As the severity of this issue differs in a systematic way with the level of marketization of the economy, it is likely that this effect exacerbates the degree of cross-country volatility differences and distorts macro-level comparisons of volatility. Recognizing that the path of expenditure is much more volatile than the path of consumption is important for accurately understanding the welfare implications of shocks, producing relevant policy, and undertaking cross-country analysis. 15% 1984-1989 1989-1992 1992-1994 1994-1996 1996-1998 1998-2000 2000-2002 2002-2004 2004-2005 2005-2006 Contribution 1984-1989 1989-1992 1992-1994 1994-1996 1996-1998 1998-2000 2000-2002 2002-2004 2004-2005 2005-2006 1992-1994 1994-1996 1996-1998 Average Annual Change 2Cov(A,B) . In order for C and Ci to have the same weight, estimates are for the growth contribution of each component of consumption, using share of total expenditure change as weights. As such this method is an approximation and at best Var(C) ≈ Var(Ci) + Var(C -Ci) + 2Cov(C,C -Ci).
Source: Author's calculations from the ENIGH Surveys. Robust standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1
Notes: Controls include age, age squared, geographic size (strata), education level, household size, adult equivalent size, dependency ratios, and other household composition controls. All regressions include a constant term. Sample limited to include only households with heads aged 26-80. As is common in the literature, one year age dummies are used to instrument for retirement in equation (5).
